Kinetics and mechanism of captopril oxidation in aqueous solution under controlled oxygen partial pressure.
The stability of captopril in aqueous solution at 32 degrees C was studied in the pH range 6.6 to 8.0 under controlled oxygen partial pressure (90-760 mm Hg) with and without the addition of cupric ion. The oxidation product, captopril disulfide, was found to be the sole degradation product. A change in reaction rate from first order to zero order occurs as the captopril concentration decreases. The concentration at which this transition takes place is a function of the pH, oxygen partial pressure, and cupric ion concentration. The apparent first-order rate constants show a first-order dependency on both the oxygen partial pressure and the cupric ion concentration. However, the apparent zero-order rate constants show a first-order dependency on oxygen partial pressure and a second-order dependency on cupric ion concentration. As the pH increases from 6.6 to 8.0, the first-order process becomes more predominant. A mechanism which consists of cupric ion- and molecular oxygen-catalyzed oxidation is proposed to explain those observations.